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RHD echo in high burden ARF/RHD 
populations 

• Benzathine penicillin prevents 
recurrences & improves outcomes  

• Globally, the majority of adults with 
RHD have not had  prior ARF 

• There is usually a latent phase in RHD 

 

Echocardiography - a tool for case finding, 
initiating secondary prophylaxis, improving 
outcomes   

 Marijon et al. NEJM 2007  



RHD echo research in NZ since 2007    
 

• Disease burden  

• Diagnostic criteria  

• Natural history 

• Perspective of screened population  

• RHD prevalence in special population groups  

 



New Zealand echo screening 2007 onwards 

High prevalence regions 

Region                       Surgery 
Definite 

RHD 
Possible/Borderline 

South Auckland  1142 2 25 (2.4%)  30 (2.6%) 

Tairawhiti  685  1  8  (1.1%)  19 (2.7%) 

Bay of Plenty  553 3  (0.5%)  15 (2.7%) 

Kaitaia 635  1 5  (0.8%)  16 (2.51) 

Porirua  (WHF)  621 8  (1.3%)    14 (2.3%)   

South Auckland 
(adults, WHF) 

465      3  10 (2.2%) 16 (3.4%)  

Total  4,101 7 59   (1.4%)                                                           110 (2.6%) 

Low prevalence regions 

North Shore 396 0     0 2  (0.5%) 



Remenyi et al. Nat Rev Cardiol 2012. 

Definite RHD  = regurgitation + morphologic changes  

Borderline RHD = regurgitation  
 



RHD Prevalence in high-risk NZ children (WHF)  

  Borderline RHD 

Rate               Prevalence  

Definite RHD 

Rate         Prevalence  

RHD (Definite + Borderline) 

Rate                      Prevalence                          

NZ children  

10 -13 years  

90/3634  24.8 per 1000 

20-30 per 1000  

41/3634 11 per 1000   

9 - 15 per 1000  

131/3634  35.8 per 1000                    

30 - 42 per 1000 

Prevalence of Definite RHD in Pacific children ~ 2%  
Prevalence of Definite RHD in Māaori children ~  1%  
  

 Nikki Culliford-Semmens 

Beth Tilton  



 

 
• Prevalence of valvular regurgitation in 

healthy children is not well described  

• N = 396 children at low risk for ARF/RHD  

• Spectrum of echo findings described 

• 1.5% had mild pathologic MR  

JASE 2015; 28(8)   



Heart Asia 2017; 9: 70 – 75. 

3mm cut-off  



BPG adherence in RHD detected by echo  
screening in NZ  

Culliford-Semmens et al. NZMJ 2017; 130: 50-57 

 

• BPG records for 57/62  individuals with echo-detected RHD and clinical 
recommendation to commence secondary prophylaxis   

• Median duration of f/up = 5.8 years (range 16-95 months)  

 



Screened population perspective  
 

• Key findings from NZ   
• Strong family support / positive experience  

• High levels of rheumatic fever and sore throat awareness  

• Reduced physical activity and worry with abnormal result 

 

Gurney et al. International Journal of Cardiology 2016; 221:734-740  
Perelini et al. Journal of Paediatrics and Child Health 2015; 51:682-688. 



Natural history N = 99 (borderline >12mo f/up)  

0% 20% 40% 60% 80% 100%

Borderline RHD N = 64

Mild Def RHD N = 27

 Mod Severe  Def RHD N = 8

regress stable progress

3 RHD surgeries   
1 ARF recurrence  

3 ARF episodes  

Definite RHD:  27/35 commenced prophylaxis   
Borderline RHD: 23/64 commenced prophylaxis  

Borderline RHD: Median f/up 57mo  
Definite RHD: Median f/up 51mo  



Outcomes – pooled data  
county Number of patients Person f/up days 

Uganda 227 220190 

New Zealand  94 157,826 

Malawi  64   69,184 

Australia  62   83,142 

Fiji  37   70,189  

Total  484 600,531 

Preliminary analysis Dec 2018:      Amy Sanyahumbi , Nigel Wilson et al         
Average f/up 3.42 years  
360 (74.7%) “good outcome”  
122 (25.3%) “poor outcome”   



Answering the Threshold Question: 
Does penicillin prophylaxis improve outcomes for  

children with latent (echo detected) RHD? 

• Randomized controlled trial comparing 2 year 
echo-outcomes for children receiving every-4-
week BPG and those not receiving prophylaxis 

• ~ 900 children with borderline and mild definite 
RHD to be enrolled 

• Progression vs regression?  

 

Gulu, Uganda 



RHD in NZ young adults: The South Seas Study  
 

 

 

Aims 

• Determine RHD prevalence in young adults from a high risk ARF/RHD population 

• Explore feasibility of RHD echocardiography in an urban primary-care setting   

Methods 

• N = 465 young adults 16-40 years   

• Stratified randomisation from PHO enrolment database  

• Echos performed at GP clinic , Vivid Q® (GE) , scans reported according to WHF criteria  

Results 

• 8 (1.7%) had a previous clinical history of ARF/RHD.  

• 10 had echocardiographic definite RHD, 6 were new diagnoses  

• Definite RHD prevalence = 22 per 1,000 (2%)  

 
 

Webb et al. Global Heart 2016 (11) pp63.  



The NZ familial echo study 

Rationale:   Family history ARF/RHD often reported, parental concern for siblings  
 

Aim:   Determine prevalence of RHD in first degree relatives of ARF patients   

 

Methods:   

• Recruitment from 3 Auckland region inpatient units Jan 2014 – Dec 2016  

• Inclusion criteria:  Biologic siblings of ARF cases  ages ≥ 4years & parents 

• Questionnaire to determine family history of ARF/RHD. 

• Standardised echocardiography protocol, hospital platform / VividQ  

• Compared to demographically similar NZ populations  

 



 
The NZ familial study:  RHD Prevalence in siblings   

 
12 RHD cases detected in 133 siblings (9 borderline & 3 definite)   

  Total RHD (Definite + Borderline) 

Rate                                          Prevalence 

Siblings  12/133 90  per 1000                    

45 – 140 per 1000 

NZ  high-risk 

children 

131/3634  36 per 1000                     

30 - 42 per 1000 

  

P 
0.001 

    

SIBLINGS: 9% RHD (Definite + Borderline) compared to 3.5% in high-risk  NZ children  

Supports assessing siblings for RHD when a child is diagnosed with ARF  

Echocardiography for enhanced case detection in a selected high-risk group   



Summary:  
the significance of RHD detected by echocardiography  

 
• Epidemiology and advocacy   

 

• Impact on disease severity under evaluation   
• Evolving f/up data from screened cohorts  

• RCT Uganda    

 

• Shift in emphasis  to active case finding in targeted groups    
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Uganda:  
Beaton et al. Circulation 2017; 136(23): 2233 – 2244  

 

N = 164 

N = 42  

N = 21  

49% received BPG prophylaxis  
80% adherence > 80%  
Median follow-up  duration 2.3 years    


